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Augustin-Louis Cauchy: A Biography. By Bruno Belhoste. Translated by Frank 
Ragland. New York, Berlin, Heidelberg, London, Paris, Tokyo, Hong Kong, 
Barcelona (Springer-Vedag). 1991. $79.00. 
Reviewed by Judith V. Grabiner 
Pitzer College, Claremont, California 91711 
Born at the dawn of the French Revolution, champion of conservative politics 
through the turmoils of 1830 and 1848 and of conservative Catholicism in an 
anticlerical age, Augustin-Louis Cauchy led a life marked by turmoil and conflict. 
Yet his work transformed many areas of pure and applied mathematics. In this 
biography, Bruno Belhoste has painted a full, lively, and convincing picture of 
Cauchy's life in its social and historical setting, and has also tried, perhaps less 
successfully, to describe Cauchy's mathematical career. Most interesting is the 
way Belhoste has integrated a carefully researched picture of Cauchy's career 
with the French historical background. I shall give enough of the story to convey 
its flavor. 
Cauchy's father Louis-Franqois was a high official of the Paris police, and 
Augustin-Louis was born just after his father was stripped of power in 1789. The 
son, as Belhoste amply documents, hated revolutions throughout his life. Later 
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the family supported Napoleon's coup d'dtat and Louis-Franqois advanced again. 
Belhoste sees Augustin-Louis Cauchy's ingle-mindedness and analytical ability as 
stemming from his mother's religiosity and from his father's ambition, dedication to 
work, and training in the law. 
In school, the young Cauchy did well in Greek and Latin. After entering the 
l~cole polytechnique, he attended lectures on analysis by S.-F. Lacroix, descrip- 
tive geometry and applied analysis by J.-N.-P. Hachette, and mechanics by 
M.-R. de Prony. His tutor for both analysis and mechanics was A.-M. Ampere. 
The social climate at the t~cole polytechnique was liberal and anticlerical, but 
there was also some reaction against his. For instance, Paul-t~mile Teysseyre, 
briefly Cauchy's tutor, belonged to the Congr6gation de la Sainte Vierge, an 
organization of young conservative Catholics which Cauchy joined in 1808. Epi- 
sodes like this are described by Belhoste with rich detail, and help the reader 
appreciate how Cauchy's political and social views clashed with prevailing atti- 
tudes and how firmly he nevertheless upheld them. 
Cauchy excelled as a student at the l~cole polytechnique and then, at the age 
of 18, enrolled in the l~cole des Ponts et Chauss6es to become a civil engineer. 
In a story which is almost oo good to be true, Cauchy went off on the stagecoach 
for his first engineering job, to help build a harbor at Cherbourg, with Laplace's 
M¢canique c~leste, Lagrange's Th~orie des fonctions analytiques, a volume of 
Virgil, and the Imitation of Christ. While at Cherbourg, Cauchy did research on 
Euler's formula for polyhedra nd attracted the attention of Legendre and Malus. 
Cauchy then hoped to become a member of the lnstitut de France, and his father 
suggested that his son improve his chances by proving one of Fermat's theorems. 
But, overworked, Cauchy became ill for about a year, with what Belhoste thinks 
may have been a nervous condition. 
In any case, Cauchy returned to Paris, and worked on number theory, combina- 
torics, determinants, and the theory of equations. He tried with Poisson's upport 
to get into the Institut, but did not, and once again he fell ill. At about this time 
he began to study Laplace's works, perhaps hoping for Laplace's patronage, and 
turned his attention to definite integrals. Cauchy's major work on this in 1814 led 
to his membership, if not in the Institut, in the Soci6t6 philomathique. Though 
Cauchy was clearly a gifted young mathematician with an influential and helpful 
father, his job prospects were limited; Belhoste points out that the boom of scien- 
tific institutions between 1795 and 1800 had produced rapid advancement for young 
scientists in France, but the new generation of Cauchy, Fresnel, and Navier found 
fewer career paths. 
In this "era of limits," the Restoration of Louis XVIII in 1815 provided a new 
chance for the conservative Cauchy, and he made the most of it. The Restoration 
era was in fact the most fruitful period of his career. 1815 saw a purge of scientists 
who had been too close to the Revolution and Bonapartist regimes. Jobs opened 
up, and Cauchy was appointed assistant professor of analysis at the I~cole polytech- 
nique. He worked on number theory, and wrote a prize-winning paper on the 
theory of waves. He did become a member of the reorganized Institut, now given 
its old name, the Acad6mie des Sciences. Meanwhile, in response to student 
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demonstrations, the royalists closed and reorganized the l~cole polytechnique in
1816. When it reopened, Cauchy was appointed a full professor of analysis and 
mechanics. 
Cauchy continued to make enemies, both political and professional. For in- 
stance, he opposed both Poisson's theory of generating functions (which used 
divergent series) and Laplace's work on the probability of judgments; Belhoste 
says that Cauchy's attacks in the Cours d'analyse against overreliance on the 
"generality of algebra" and against wrongly seeking scientific exactness inhistori- 
cal and social matters were aimed at Poisson and Laplace. Belhoste also addresses 
the question of Cauchy's treatment of younger scientists. He tells the stories of 
Poncelet, Abel, and Galois, but on the other side relates the case of Mikhail 
Ostrogradski, whom Cauchy not only helped mathematically, but helped get out 
of debtor's prison. Belhoste generously concludes that part 9f Cauchy's "bad 
press" comes from left-wing contemporaries who eagerly attacked him, and that 
"he showed a sincere, but admittedly clumsy, concern for the aspiring young who 
sought him out" (p. 155). 
During this period, Cauchy created the mathematical models for his continuum 
theory of elasticity, and applied his work on the propagation of waves to the theory 
of light. He investigated nonconvergent integrals and was able to approximate 
them by asymptotic expansions. Building on Navier's work, he applied what is 
essentially tensor analysis to the propagation of waves in elastic and nonelastic 
bodies. Cauchy also developed his theory of functions of a complex variable. He 
used this to generate problem-solving methods, especially to calculate integrals, 
to find roots of polynomial and transcendental equations, and to solve differential 
equations; Belhoste argues that these mathematical problems, in turn, arise from 
Cauchy's interests in mechanics. He summarizes Cauchy's major results and 
various disputes that arose over ideas and priority with men like Poisson and 
Fourier. At the same time, Cauchy was taking sides in various quarrels between 
the Jesuits and the university, and siding with the clerics within the Acad6mie 
des Sciences. For instance, he attacked Jean-Baptiste Souton in 1824 for repeating 
Voltaire's claim that Newton doubted the existence of the soul; one of his oppo- 
nents, the famous novelist Stendhal, in 1826 called Cauchy "a veritable Jesuit in 
short f rock . . ,  charged with the honorable task of ferreting out and bottling up 
physiology"(p. 139). 
While at the l~cole polytechnique, Cauchy published his seminal Cours d'ana- 
lyse, which gave the first modern treatment of continuity and convergence, and 
his Calcul infinitesimal, which included proofs of the mean-value theorem, the 
fundamental theorem of calculus, and Maclaurin's and Taylor's theorems. But 
his teaching evoked numerous complaints that he spent too much time on pure 
mathematics and not enough on applications; some students whistled and booed 
him. At first this was explained as antiroyalist hostility, but contemporary accounts 
indicate that while an 61ire group of students thought him a fine teacher, the 
majority were dissatisfied. It is not clear what might have resulted from these 
complaints, but after the July Revolution of 1830 Cauchy exiled himself from 
France. It was not just disapproval of the new regime, says Belhoste; the street 
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fighting, which involved many students from the l~cole polytechnique, traumatized 
Cauchy. At first he went to Fribourg, Switzerland, and tried to promote aconserva- 
tive Acad6mie Helv6tique. This failed (Fribourg had a revolution too), and Cauchy 
went to Turin where he worked on mathematical stronomy, developed the method 
of majorants, and further pursued the theory of complex integration. His Jesuit 
connections led to his teaching for a while at the University of Turin, where his 
auditors included L. F. Menabrea (who, unfortunately, was not impressed). 
In 1833, Cauchy was asked to be the scientific tutor of the Duke of Bordeaux, 
Charles X's grandson. Ever the royalist, Cauchy agreed and left Turin for Prague. 
He worked hard at this teaching, but it was not a success; his unenthusiastic 
young pupil often insulted him and once hit him with a snowball. In Prague, 
although Cauchy published papers on differential equations and on the dispersion 
of light, he was scientifically isolated. Belhoste has little to say about the famous 
question of the meeting between Cauchy and Bolzano in Prague in 1834 except 
that it took place at Bolzano's initiative. In 1838 the Duke reached the age of 18 
and ended his formal education, so Cauchy returned to Paris. 
With his usual eye for opportunity, Cauchy then sought to replace Prony, 
who had just died and left a vacancy in the Bureau of Longitudes. After much 
controversy Cauchy was elected, but he refused to take an oath to the king 
and thus was never officially appointed. He continued to support he Jesuits in 
educational disputes, and his mathematical ssociation with the Abb6 Franqois 
Moigno dates from this time. Cauchy later tried for another post, a chair in 
mathematics at the Coll~ge de France. The professors voted to give the post to 
Guillaume Libri, in preference both to Joseph Liouville (who came in second) 
and to Cauchy. Worse, when Cauchy then asked that his position at the Bureau 
of Longitudes be regularized, the Bureau chose to replace him with Louis Poinsot. 
Cauchy responded by curtailing his research to enter the dispute between church 
and state over the control of higher education, after which measures were taken 
against he Jesuits in France. Thus Cauchy's political activities isolated him from 
French science, deprived him of access to students, and diminished his scientific 
work. 
Yet after 1838, Cauchy's cientific accomplishments blossomed forth once again. 
The relatively rapid publication available in the Comptes rendus, founded in 1836, 
attracted over 200 contributions from Cauchy. Cauchy was criticized for publishing 
so many short papers there. But his mathematical work between 1838 and 1848, 
which included optics and mathematical physics, classical analysis, the calculus 
of variations, the theory of permutations, and the theory of functions of a complex 
variable, was important and continued to have great influence. Even though the 
center of European science appeared to be shifting from France to Germany, 
brilliant younger individuals remained, and Cauchy collaborated with Liouville, 
Sturm, Poncelet, Binet, and Lam6. 
Cauchy witnessed one more revolution, that of 1848. Since there was no longer 
a loyalty oath, Cauchy was eligible for a real job, and was appointed to a chair 
in mathematical stronomy at the University of Paris. But the pattern of his 
activities did not change. He continued to defend the Jesuits, and ran, unsuccess- 
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fully, against Liouville for a chair at the Coll6ge de France vacated by Libri, who 
among other things had been accused of stealing books from public libraries. A 
paper by Hermite on doubly periodic functions provoked a priority controversy 
between Cauchy and Liouville. When Napoleon III came to power, Cauchy again 
refused to take any oath and could not teach until Napoleon III waived the 
requirement for him. Meanwhile, Cauchy continued to work on the theory of 
light, on the theory of complex functions, and on algebra. The narrative nds with 
a description of the last few months of Cauchy's life, characteristically involving 
a priority quarrel with Duhamel about physics, attempts to establish a Catholic 
school at Sceaux, and Cauchy's final illness and death in 1857. 
Belhoste also provides a general overview of Cauchy's work and thought. The 
nineteenth century was an age of increasing autonomy for the sciences, and 
Belhoste sees Cauchy's abstract, rigorous analysis as part of the growing autonomy 
of mathematics. The emphasis on rigor worked to promote the dominance of 
analysis at the l~cole polytechnique and to enhance the prestige of mathematics 
in scientific education elsewhere. As for philosophical nd moral truths, Cauchy 
believed that they were known by revelation, and that religious precepts were the 
foundation of all education. Both education and religion were intended to maintain 
the established order, and even a scientist, Cauchy said, "ought not to hesitate 
to reject any hypothesis that contradicts revealed truth" (p. 218). Belhoste sees 
this conservative philosophy as influencing Cauchy's mathematical rigor: "It was, 
in [Cauchy's] view, necessary to determine precisely the domain of validity for 
methods and results that the mathematicians of the Age of Enlightenment had 
improperly (and, quite frequently, erroneously) extended" (p. 221). Yet by so 
restricting methods, Cauchy opened up new areas for research. Belhoste stresses 
the fruitfulness of Cauchy's rigorous analysis in calling him and Gauss the leading 
mathematicians of their century. 
Belhoste's book is amply documented, from both published sources and manu- 
scripts. Materials published as appendixes include the presentation notes of works 
Cauchy presented to the Acad6mie des Sciences between 1816 and 1830; outlines 
of his courses in analysis at the I~cole polytechnique from 1816 to 1819; a small 
collection of his letters dating from 1821 to 1857 to Libri, Moigno, A.-B. de St.- 
Venant, Urbain J.-J. Leverrier, J. F. W. Herschel, and various officials; and a 
fascinating set of documents on Cauchy's two candidacies to the Coll6ge de 
France. The bibliography briefly relates the unfortunate history of Cauchy's per- 
sonal scientific papers, which were destroyed in the 1930's. 
Considered as a biography, Belhoste's book is excellent, but his treatment of 
Cauchy's mathematical work is less definitive. To some degree this must be so, 
because 295 pages of text and notes cannot both narrate a life and encompass the 
mathematics of someone whose collected works, not yet complete, comprise 
dozens of volumes. Yet the account of the development of Cauchy's work, even 
in areas the author stresses, such as rigorous analysis, complex variables, and 
elasticity, is not sufficient o give a clear picture. His discussion of Cauchy's 
supposed priority over Bolzano in the definition of continuity (p. 255, note) neglects 
the common prior influence of work before 1816 by Euler, Daniel Bernoulli, L. 
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F. A. Arbogast, and Lagrange. Still, the high points are all touched on, and that 
is perhaps all that can be expected under the circumstances. 
This book is a translation, but, surprisingly, not of Belhoste's Cauchy, 
1789-1857: Un math~maticien l~gitimiste au XIXe sidcle (Paris: Belin, 1985) as 
was stated by Mathematical Reviews (MR 92a:01062; corrected in MR 92m, errata 
p. xxvi). Mathematical Reviews' error is excusable since nowhere in the present 
volume is the French original (presumably a manuscript) identified except by the 
title "Cauchy, 1789-1857" on the copyright page. Even without seeing the full 
original, one can identify a number of awkward translations: for instance, "princi- 
pal commis" for Cauchy's father's job in the Paris police; "ultra" for Cauchy's 
political views; "derivating" for "differentiating." Some terms are left untrans- 
lated, such as "Universitr" (as though it were self-explanatory in all contexts), 
and there are odd locutions such as "Congregationalist" (for members of the 
Congrrgation de la Sainte Vierge). There are slips in the editing, producing "dis- 
cretely" for "discreetly," and "intervention" for "invention." These are minor 
flaws, but they are distracting. The index is not complete; for instance, looking 
up "Bolzano" locates him twice in the notes, but not in the text (p. 172). 
Nevertheless, I highly recommend this book. Belhoste has made Cauchy and 
his era come vividly alive. His knowledge of French history and mastery of both 
printed and manuscript sources have brought many little-known facts to light, and 
the picture of Cauchy and the motivations for his behavior are well documented 
and convincing. We should be grateful to Belhoste and to the translator and 
publisher for giving the English-speaking mathematical community an up-to-date, 
scholarly, and readable biography of Augustin-Louis Cauchy. 
Les M~thodes rapides pour la trigonom~trie et le rapport precis du cercle (1774). 
Tradition chinoise et apport occidental en math~matiqnes. By Catherine Jami, 
with a foreword by Jacques Gernet. M6moires de l'Institut des Hautes l~tudes 
Chinoises, Vol. XXXII. Paris (Coll~ge de France, Institut des Hautes ]~tudes 
Chinoises). 1990. 230 pp. 
Reviewed by Karine Chemla ~ 
REHSEIS-CNRS, 3 square Bolivar, 75019 Paris Cedex, France 
The book under eview, which is based upon the author's Ph.D. thesis, defended 
in 1985, is devoted to a Chinese mathematical treatise of the 18th century, written 
by Ming Antu, that deals with the development of trigonometrical functions into 
power series. However, this treatise raises questions that concern not only the 
history of this particular field but also the general features of the development of
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